Abstract
Bismuth chalcogenides of layered structure have been intensively studied in recent years.
For instance, Bi 2 Te 3 is one of the best performing thermoelectric materials at room temperature. [1] [2] [3] More interests were attracted after Bi 2 Se 3 and Bi 2 Te 3 were identified as topological insulators. 4, 5 Recently, superconductivity was discovered in the BiCh 2 To verify the semiconducting-superconducting transition in Bi 3 O 2 S 2 Cl, intentional carrier doping was carried out. We conducted many kinds of doping such as the fluorine substitution of oxygen, the selenium substitution of sulfur, or the doping of element vacancies.
Unfortunately, only the doping of sulfur vacancies was successful, which led to changes of the lattice parameters and transport properties. With an increasing of sulfur vacancies, the Xray diffraction peaks of Bi 3 O 2 S x Cl shift to higher degrees, indicating a shrinkage of the lattice.
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